Introduction: Lipid peroxidation, one of known indices of oxidative stress, is documented in various diseases. secondary oxidation products such as malondialdehyde (MDA) is commonly measured to observe lipid peroxidation. In this study, a spectrophotometric method was evaluated to measure thiobarbituric acid reactive substances (TBARS) with high sensitivity. MDA is a known biomarker of oxidative status in a biological system. This study aimed to optimization standard of MDA using tetraethoxypropane (TEP) 97% (FW=220.3). Methods: The method is based upon reaction of malondialdehyde (MDA) and TBA in the glacial acetic acid medium. This research consists of two phases: first, making stock of TEP; and the second phase was testing the concentration of TEP for finding the standard curve of MDA before used in diagnostic of lipid peroxidation. Results: Result showed the concentration 1,875-60 uM of TEP can form a precise standard curve. Conclusion: In the concentration 1,875-60 uM of TEP can be used as a reference as standard of control in diagnostic of lipid peroxidation using TBARS method.
INTRODUCTION
Oxidative stress occurs due to imbalance of oxidants and defense systems of an organism. 1 Oxidants comprise of reactive oxygen species (ROS), reactive nitrogen species (RNS), sulfurcentered radicals and others. The reactive nonradical species are often found as radicals, which enhance the reaction, resulting in damage.
Oxidants can be produced through ionizing radiation, chemical reactions, and redoxcatalysis mediated by free transition metal ions, or metal ions bound to enzymes. Important cellular sources of oxidative stress are: (a) the formation of ROS by incomplete reduction of oxygen in mitochondrial respiration, and (b) host defense systems, which include the »oxidative burst« facilitated by NADPH oxidase, generating superoxide radical, and myeloperoxidase, leading to the formation of hypochlorous acid. 2 Lipid peroxidation is one of known indices of oxidative stress and contributing factor in degenerative diseases, 3 cardiovascular disease,
Parkinson's disease, Alzheimer's disease, 4 and psychiatric disorders, including schizophrenia. 5 Assesment of primary lipid peroxidation products (hydroperoxides) is usually unstable due to its reactive nature. 6 Therefore, measurement of secondary oxidation products such as malondialdehyde (MDA) is commonly conducted to observe lipid peroxidation.
This distinctive compound has long been a model compound to observe secondary degradation products of lipid peroxidation. The condensation of MDA with two molecules of 2-thiobarbituric acid (TBA) has been the common marker to observe oxidative damage of lipids. [7] [8] [9] The absorbance of the complex is usually determined using spectrophotometry or spectrofluorometry, 10 or by specific techniques, also based on TBA-mixture, where HPLC separation with spectrophotometric or spectrofluorometric or MS detection is enrolled. Hence, a spectrophotometric method was evaluated in the present study to measure thiobarbituric acid reactive substances (TBARS). This study aimed to optimization standard of MDA using tetraethoxypropane (TEP) 97% (FW=220.3).
METHODS
This research consists of two phases: first, making stock of TEP. The second phase was testing the concentration of TEP for finding the standard curve of MDA before used in diagnostic of lipid peroxidation. Level of MDA was measured with TBARS (thiobarbituric acid-reactive substances) from NWLSSTM Malondialdehyde Assay Northwest (NWK-MDA01). Cells were treated with liquid containing 15% w/v trichloroacetic acid, 0,375 w/v thiobarbituric acid, 0,25 hydrichloric acid and 0,2% triton X. Furthermore, cells were carried and suspended with heating at 100°C for 15 minutes, and centrifuged at 4500 rpm for 10 min. Supernatant was measured with spectrophometer at 532 nm wavelength. 
DISCUSSION
Reactive oxygen species and particularly free radical induced lipid peroxidative tissue damage have been involved in many diseases. Lipid peroxidation is indirectly measured through its secondary products, such as malondialdehyde (MDA). 12 MDA is a three-carbon low molecular weight aldehyde and spontaneous breakdown product of peroxides derived from free radical attack on poly unsaturated fatty acids. [13] [14] [15] [16] The common method for the assessment of MDA level is thiobarbituric acid (TBA) assay, which is a spectrophotometric assay based upon heating of the sample under acidic conditions to form the adduct of MDA-TBA. 14, [17] [18] MDA is formed through the hydrolysis of tetraethoxypropane (TEP). In this study, result showed the TEP in range of 1,875-60 uM can form a precise standard curve. TBA can react with other carbonyl-containing compounds and results in high MDA levels. 19 MDA levels can be seen from the color changed be pink solution and calculated using a linear standard curve with micro molar (mM) units.
The rapidity, ease of use and cost of TBA assay made it the most common method. The reaction rate depends on temperature, pH and concentration of TBA. The reaction is carried out in acidic solution and temperature of ~ 100°C within one hour and most of MDA is produced during reaction process from decomposition of products of lipid peroxidation. 20 Nevertheless, it has been reported that there are some limitations of this method. 20 TBA reactivity is non-specific on MDA in which crossreaction of other aldehydes produced from lipid peroxidation. Thus, total values of TBA reactive substances (TBARs) is usually measured as a biomarker of oxidative stress instead of MDA values. Other disadvantages include effects of procedural modifications on MDA-TBA adduct development, low stability of MDA in biological samples due to its high tendency for reacting with protein and rapid enzymatic degradation, poor reproducibility of analytical results and low recovery test results.
CONCLUSION
TEP in range of 1.875-60 uM can form a precise standard curve which will be further used as standard of control in diagnostic of lipid peroxidation using TBARS method.
